Changes in Ca2+ affinity related to conformational transitions in the phosphorylated state of soluble monomeric Ca2+-ATPase from sarcoplasmic reticulum.
Changes in Ca2+ binding after phosphorylation of membranous or detergent-solubilized preparations of sarcoplasmic reticulum Ca2+-ATPase with ATP were followed spectrophotometrically by the use of murexide. Distinct Ca2+ release from the two high-affinity translocation sites was observed, particularly at alkaline pH and at low Ca2+/Mg2+ concentration ratios. Phosphorylation also induced additional binding of Ca2+ at a third site in competition with Mg2+. Ca2+ release was increased after solubilization of Ca2+-ATPase in predominantly monomeric form with the nonionic detergent octaethyleneglycol monododecyl ether. At 0 degree C, chemical-quench studies with [32P]ATP indicated that release of Ca2+ is correlated with the level of ADP-insensitive phosphoenzyme (2 mol of Ca2+ released per mol of E2P formed), both for membranous and detergent solubilized Ca2+-ATPase. Ca2+ release was also found to be accompanied by changes in intrinsic fluorescence. Analysis of the data at 20 degrees C, pH 8.0, showed that binding of Ca2+ to transport sites on E2P occurs with a half-saturation constant of 0.7 mM and a Hill coefficient of 1.8. This is consistent with a drastic decrease in Ca2+ affinity following conversion of ADP-sensitive E1P to ADP-insensitive E2P. The similarity between membranous and detergent-solubilized Ca2+-ATPase supports the view that not more than a single Ca2+-ATPase polypeptide chain is required to complete the conformational transitions which are the basis for active transport of Ca2+.